Genome instability in the context of chromatin structure and fragile sites.
Genomes are exposed to various external stimuli that induce DNA damage in the form of single- or double-stranded DNA breaks. Fragile sites in the human genome are sensitive to genotoxic stress and, when not appropriately repaired, are responsible for chromosomal aberrations, including the gene amplifications observed in a variety of tumors. Moreover, when DNA lesions from different chromosomes are in close proximity and not repaired, the probability of chromosome translocations is greatly increased. These events can be induced by ionizing radiation that, in a majority of cells, induces a G2/M cell cycle arrest and is characterized by the repositioning of many tumor-related genes closer to the nuclear interior. On the basis of this knowledge, we review functional and structural aspects of chromosomal rearrangements and the DNA repair machinery.